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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 10 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite in that it 
fails to point out what is included or excluded by the claim language. This claim is an omnibus 
type claim. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is nol idcnlically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-5, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mannava (US Patent 5,522,706) in view of Nagaoka (JP 1982-193701). 

Mannava discloses a rotor disk for a gas turbine (Fig. 1) comprising a central 

portion with an axial hole (6). Additionally, there is an intermediate portion (8), an outer 
portion, a series of axial pass-through holes (18) capable of housing tie rods positioned 
on the outer disk, and a series of slots (Fig. 1). Also in regards to claim 1, it follows based 
on the similarities in the structure of Mannava, with the placement of the holes relative to 
the vanes, that the disk rotor obtains a high dynamic characteristic and a sufficiently 
useful life. In regards to claims 2 and 3, the holes are situated on a base surface in the 
outer portion (Fig. 1) at an equal distance from each other along a circumference that is 
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coaxial with the axis of the disk. In regards to claim 5, Mannava discloses a hole with a 
corresponding vane, so that the number of holes is equal to the number of vanes (Fig. 1). 
In regards to claim 8, Mannava discloses a diameter of circumference at the axial holes 
which is close to the diameter of the disk (Fig.l). In regards to claim 9, Mannava 
discloses a disk of a disk rotor for a compressor (Col. 4, line 40) capable of being joined 
by a series of tie rods with vanes to hold blades. Mannava does not disclose a first and 
second collar structure, and a disk rotor composed of series of disks with series of rods 
and with series of vanes. 

Nagaoka teaches of a series of disks with collars having a bevel and relief design 
connected by a tie bolt. In regards to claiml, Nagaoka discloses a first and second collar 
at the central portion of a rotor disk situated at the first and second ends of the central 
portion (Fig. 1). In regards to claim 4, Nagaoka discloses collar connections (Fig. 3) with 
the first collar comprising a bevel and a relief, and the second collar comprising a bevel 
and a relief. In regards to claim 9, a series of disks are disclosed with a series tie rods and 
a series of vanes. 

The operation of a disk with the bevels and relief connection at the first and 
second collar yields a predictable result, and was applicable to the base reference, 
Mannava, at the time of the invention as demonstrated by Nagaoka. Thus, it would have 
been obvious one of ordinary skill at the time of the invention to have disks with first and 
second collars with the bevel and relief structure because interlocking disks have a 
stronger connection that, as Nagaoka describes, increases the contact area to help transmit 
torque more effectively. 
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Further modifying Mannava disk, by combining multiple disks to form a 
compressor would have been obvious to anyone of ordinary skill in the art. Connecting 
multiple disks together was known in the art. The combination would have a predictable 
result, and would have been motivated by the desire to provide a cost effective 
compressor design with multiple disks being housed together. 
3. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mannava 
(US Patent 5,522,706) in view of Nagaoka (JP 1982-193701) as applied to claim 1-5, 8 and 9 
above, and further in view of Huther (US Patent 4,471,008). 

Mannava discloses vanes parallel to the axial holes (Fig. 1 ), and the angle 83 
appears to fall into the specified range (see Fig. 2). The exact value of the angle would 
depend on the thickness of the rotor blade, dimensions of the diameter and the angle of 
the vane relative to the axial hole. Mannava structure differs from the claimed invention 
in that the vanes are parallel to the axis of the central hole. 

Huther discloses roots of the blades, or vanes with angles relative to the axis of 
the hole. Huther describes that the angle of pressure ranges from 30 degrees to 75 
degrees, and in Fig 2 shows a vane with 40 degrees relative to the "centerline" (1 1). One 
of ordinary skill in the art would have been motivated to manufacture the angled vane to 
Mannava for the purposes of increasing the life of the blades by aligning the vanes to 
oppose the forces applied to it. This prevents the root of the blade from sliding in the 
vanes and reduces stress concentrations due to uneven loading on the root of the blade. 
There is a reasonable basis that angle 83 falls within the prescribed range since the 
combined reference contains the same structure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE PRAGER whose telephone number is (571)270-1412. 
The examiner can normally be reached on Monday-Friday, 8:00 am - 5:00 pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jackson can be reached on (571)272-4697. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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